Regulation of the pituitary-adrenal axis and corticosteroid-binding globulin-cortisol interaction in the guinea pig.
Adult male guinea pigs were used to examine pituitary-adrenal function and corticosteroid-binding globulin (CBG)-cortisol interaction. A biphasic pattern in the circadian rhythm of plasma cortisol was observed, with nadirs occurring at 0800 and 2400 h and peaks and 1600 and 0400 h. An excellent correlation was noted between total and free plasma cortisol levels. In contrast, no correlation was noted between CBG binding capacity and either the total or free plasma cortisol level. The free plasma cortisol concentration ranged from 0.6-5.8 micrograms/dl, representing 6.1-14.5% of the total cortisol concentration. The CBG binding capacity ranged from 12.2-161.7 micrograms/dl, and the binding affinity was 1.3-2.2 x 10(7) M-1 at 22 C, which is 20-fold lower than that of human CBG. These results suggest that CBG in the guinea pig has a relatively minor effect on the plasma distribution of cortisol, and that free plasma cortisol is dependent on cortisol binding to nonspecific plasma proteins as well as on the total plasma cortisol concentration. It was found that the guinea pig was relatively resistant to dexamethasone suppression, requiring at least 1 mg/kg BW to obtain essentially complete suppression of the pituitary-adrenal axis. In addition, it was found that administering dexamethasone 6 h before the time that the animals were killed led to suppression, whereas giving the steroid 12 h before killing the animals was totally ineffective. Stress induced by both ether vapor and histamine injection significantly increased plasma cortisol levels. When the guinea pigs were treated with a 1 mg/kg BW dose of dexamethasone 6 h before the stimulus, however, a marked suppression of the plasma cortisol increment secondary to application of the stressful stimulus occurred.